Dec. 17. 2004 1 2 :. 2 3 PM INGRASS IA FISHER & LORE NZ PC 



No. 6193 P. 37 



EuropSlachea Patentemt 
European Patent Office 
Office europ£en des brevets 



© Publication number 0 534 462 A1 



® 



EUROPEAN PATENT APPLICATION 



© Application number: 92116470,3 
<§) Date of filing: 2&0&92 



© int CIA F16K 51/00, F16K 31/122, 
F04D 27/02 



® Priority: 26.09.91 US 765727 

(§) Dale of publication of application: 
31 .0333 Bulletin 93/13 

® Designated Contracting States 
DE FR GB IT 

© Applicant PRATT * WHITNEY CANADA INC 
1000 Marie Vlctorln Boulevard 
Longueuil, Quebec J4Q 1A1(OA) 



© Inventor: Blais, Daniel 
825 Roquebrune 

ML St Hllalre Quebec J3H 5M4(CA) 

© Representative: Klunker . Schmrtt-Nilson - 
Hirsch 

Winzererstrasaa 106 
W-SOOO MUnchen 40 (DE) 



© Contamination resistant bleed valve. 



© A bleed valve (20) includes a reciprocating slid- 
ing element (42) with a circular head (48) joined to 
an annular wall (50). An annular first chamber (52) 
defined by the waJl (50). the head (48). and the 
central support (30) has a variable volume depen- 
dent upon the relative position of the sliding element 
(42). The valve (20) includes a housing (22) having a 
base (26) with first and second annular partitions 
(62.64) protruding from the bass (26). An annular 
second chamber (66) la defined by the first partition 



(62). the platform (34) of the central support (30), the 
second partition (64), and the base (26). An opening 
(72) in the central support (30) connects the second 
chamber (66) in fluid communication to the first 
chamber (52). Control air supplied from an engine 
source flows through a first bore (78) into the second 
chamber (66) which Is vented to ambient via a 
second bore (80). The first and second bores 
(78»80) have a primary and secondary metering ori- 
fice (84,86). 
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Technical Field 



Disclosure of the Invention 



This Invention relates to a bleed valve for a gas 
turbine engine, and more particularly to a sleeve 
type bleed valve for a gas turbine engine. 

Background Art 

A gas turbine engine typically uses a valve to 
bleed compressor afr from the engine as an air 
source for accessories such as starters and pneu- 
matic valves. 

A sleeve type valve is commonly used to bleed 
compressor air from the engine The conventional 
sleeve type valve includes e housing having a 
cylindrical wall joined to a base and further to a 
cover. An annular sliding element reciprocates 
along a guide post that is integrated to the base. 
An annular chamber defined by the wall, the base, 
and the sliding element has a variable volume 
dependent upon the relative position of the sliding 
element to the base. The valve is closed by mov- 
ing the sliding element into contact with the valve 
cover. The valve is opened by moving the sliding 
element toward the base, which allows bleed air 
from the compressor to flow through an opening In 
the cover past the sfiding element and through a 
cutout in the wall of the housing. 

The position of the sliding element along the 
guide post controls the flow rate of air through the 
valve. The movement of the sliding element Is 
dependent upon the pressure differential between 
the bleed air and the air pressure in the annular 
chamber. Bleed air from foe compressor pushes 
the sliding element toward the base of the housing, 
thereby keeping the valve open. The air pressure 
in the chamber forces the sliding element to mate 
with the cover, thereby cutting off the flow of bleed 
air through the valve. Control air from an outside 
source flows through a passageway in the housing 
into the annular chamber. The control air pressure 
is varied to control the movement of the sliding 
element thereby controlGng the flow rate of air 
through the valve. 

The performance of the conventional sleeve 
type bleed valve suffers due to contaminates 
present In the control air and bleed air. When the 
valve is open, contamination present In the bleed 
air settles on the surfaces of the sliding element 
and wall outside the chamber, which causes the 
seal between the sliding element and the casing to 
break down. When the valve Is being closed, con- 
tamination present in the control air settles onto the 
surfaces of the sliding element and wall within the 
chamber, which causes the seal between the sfid- 
ing element and wall to break down. The breaking 
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An object of the present invention is to provide 
a contamination resistant sleeve type bleed valve 
for a gas turbine engine. 

According to the present invention, a sleeve 
type bleed valve is provided having a housing with 
a cylindrical body joined to a circular base and 
further to a circular cover. The base is mated to a 
stationary central support The central support in- 
cludes a plug Joined to a circular platform which is 
joined further to an annular branch having an an- 
nular end. A guide column is integrated to the 
central support to provide a reciprocating axis for a 
sBding element which slides along the guida col- 
umn. The sliding element has a circular head 
joined to an annular wall. A first annular chamber 
defined by the wall, the head, and the central 
support has a variable volume dependent upon the 
relative position of the sliding element to the cen- 
tral support An annular sliding seal seated in a 
groove on a first surface of the end of the central 
support facing radially outward with respect to the 
reciprocating axis interfaces with a second surface 
of the wall of the sliding element facing radially 
inward with respect to the reciprocating axis to seal 
the first chamber. 

The base of the housing includes first and 
second annular partitions. A second annular cham- 
ber is defined by the first annular partition, the 
platform, the second annular partition, and the 
base. An opening in the platform of the central 
support connects the second chamber in fluid com* 
munfcation to the first chamber. 

The housing cover has a boss projecting from 
the cover. The sliding element interfaces with the 
boss to close the bleed valve. The valve is opened 
by moving the sliding element toward the central 
support, which allows bleed air from the compres- 
sor to flow through the boss past the sliding ele- 
ment to a valve outlet bored through the body of 
the housing. 

Control air from an engine source flows 
through a first bore in the housing to the second 
chamber. The second chamber is vented to am- 
bient via a second bore in the housing. The first 
and second bores have a primary and secondary 
metering orifice that regulate the flow of air through 
the second chamber. The size of the primary and 
secondary metering orifices are selected such that 
the pressure in the first and second chambers Is 
greater than the bleed air pressure at the boss at a 
certain control air pressure, thereby forcing the 
sliding element to mate with the boss to shut off 
the flow of bleed air to the valve outlet and allowing 
the control air to flow through the second chamber 

anri uaM to amhtant thr/w oh th« «M*nnH hnr« w'rfK- 
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The valve opens by decreasing the control air 
pressure such that the pressure In the first and 
second chambers is below the bleed tfr pressure 
at the boss, which allows the bleed air pressure to 
force the sliding element to move along the guide 
column toward the centra) support As the sliding 
element moves along the guide column toward the 
central support bleed air flows through the boss 
around the sOding element to the valve outlet while 
air in the first chamber flows into the second cham- 
ber and vents to ambient through the second bore. 

The valve closes by Increasing the control air 
pressure such that the pressure in the first and 
second chambers is above the bleed air pressure 
at the boss. As the pressure In the second and first 
chambers rises above the bleed air pressure at the 
boss, air flows from the second chamber to the first 
chamber forcing the sliding element to mate with 
the boss, thereby shutting off the flow of bleed air 
to the valve outlet 

The bleed valve as described above reduces 
the effect of control air contamination on vah/e 
performance because the control air flows through 
the second chamber of the valve and vents to 
ambient when the valve is dosed, thereby allowing 
control air contamination to pass through the valve, 
diverted away from the first and second surfaces 
and sliding seal. When the valve is closing and 
control air flows from the second chamber into the 
first chamber, control air contamination may settle 
onto the first and second surfaces and sliding seal, 
however the chance of control air contamination 
setting onto the first and second surfaces and 
sliding seal is reduced because the control air 
contamination passes through the valve when the 
valve Is closed. 

The bleed valve may also be disposed on the 
underside of the gas turbine engine in order to 
utilize gravity to keep control air contamination 
from flowing from the second chamber into the first 
chamber and settling into the first and second 
surfaces and eliding seaJ, and to keep bleed air 
contamination from settling onto the first and sec- 
ond surfaces end sliding seal. 

Other objects, features, and advantages of the 
invention will become apparent in light of the fol- 
lowing description thereof. 

Brief Description of the Drawings 

FIG. 1 is a partial ty cutaway elevationaJ view of 
the exterior of a gas turbine engine; and 
FIG. 2 Is a sectional elevation aJ view of a bleed 
valve according to the present Invention. 



Best Mode for Carrying Out the Invention 

Referring to FIQ. 1, a gas turbine engine 10 
incorporates a compressor 12 housed in an engine 

s casing 14. Referring to FIG. 2, a sleeve type bleed 
valve 20 is affixed to the engine casing 14 to 
provide a regulated source of high pressure com- 
pressor air for use in accessories such as starters 
and pneumatic valves. The bleed valve 20 Includes 

10 a housing 22 having a cylindrical body 24 joined to 
a circular base 28 and further to a circular cover 
28. The base 28 of the housing 22 is coupled to an 
annular central support 30. The central support 30 
includes a plug 32 joined to a circular platform 34 

75 which is joined further to an annular branch 36 with 
an annular end 38. A guide column 40 extends 
from the plug 32 and circular platform 34 of the 
central support 30. A sliding element 42 affixed to 
a bushing 44 moves along the guide column 40 
20 allowing the sliding element 42 to reciprocate along 
an axis 46. 

The sliding element 42 has a circular head 48 
and an annular wall 50 protruding from the head 
48. A first annular chamber 52 defined by the waD 

26 50, the head 48. and the central support 30 has a 
volume dependent upon the relative position of the 
sliding element 42 to the central support 30. An 
annular sliding seal 54 seated In a groove 56 of a 
first cylindrical surface 53 of the end 38 facing 

3d radially outward with respect to axis 46 interfaces 
with a second cylindrical surface 50 of the wail 50 
facing radially inward, with respect to axis 46 to 
seal the first chamber 52. 

The base 26 of the housing 22 includes first 

56 and second annular partitions 62,64 protruding 
from the base 26. A second annular chamber 66 is 
defined by the first partition 62, the platform 34, the 
second partition 64, and the base 28. A first O-ring 
68 between the annular branch 36 and the first 

40 partition 62 and second o-ring 70 between the plug 
32 and the second partition 64 seals the second 
chamber 66. An opening 72 through the platform 
34 connects the second chamber 66 in fluid com- 
munication to the first chamber 52. 

46 The cover 28 of the housing 22 has a boss 74 
projecting from the cover 28. The valve 20 is 
closed by moving the head 48 of the sliding ele- 
ment 42 into contact with the boss 74. The valve 
20 is opened by moving the sliding element 42 

so toward the central support 30, which allows bleed 
air from the compressor to flow through the boss 
74 past the sliding element 42 to a valve outlet 78 
bored through the body 24 of the housing 22. 
Control air supplied from an engine source (not 

55 shown) flows through a first bore 78 In the housing 
22 into the second camber 68. A second bore 80 in 



the housing 22 vents the second chamber 68 to 
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second bores 78,80 have a primary and secondary 
metering orifice 84,86 that regulate the flow of 
control air through the second chamber 66. The 
size of the primary and secondary metering orifices 
84.8a are selected such that the pressure in the 
first and second chambers 52,66 is greater than 
the bleed aJr pressure at the boss 74 at a certain 
control air pressure, thereby forcing the sliding 
element 42 to mate with the boss 74 to shut off the 
flow or bleed air to the valve outlet 76 and allowing 
the control air to flow through the second chamber 
68 and vent to ambient without flowing Into the first 
chamber 52. 

To open the valve 20 and aJiow bleed air to 
flow to the valve outlst 76. the control air pressure 
is decreased such that the prestut^ in the first and 
second chambers 52,66 falls below the. bleed air 
pressure at the boss 74. allowing the bleed air 
pressure to force the sliding element 42 to move 
along the guide column 40 toward the platform 34 
and plug 32 of the central support 30. As the 
sliding element 42 moves along the guide column 
40 toward the platform 34 and plug 32, bleed air 
flows through the boss 74 around the sliding ele- 
ment 42 to the valve outlet 76 while air in the first 
chamber 52 flows into the second chamber 66 and 
vents to ambient through the second bore 80. 

To close the open valve 20. the control air 
pressure is increased such that the pressure in the 
first and second chambers 52.66 is above the 
bleed air pressure at the boss 74. As the pressure 
in the second and first chambers 52,66 rises above 
the bleed air pressure at the boss 74. air flows 
from the second chamber 68 into the first chamber 
52 forcing the sliding element 42 to mate with the 
boss 74, thereby shutting off the flow of bleed air 
to the valve outlet 76. 

The bleed valve 20 as described above re- 
duces the effect of control air contamination on 
valve performance because the control air flows 
through the second chamber 66 and vents to am- 
bient when the valve 20 is closed, thereby allowing 
control air contamination to pass through the valve 
20, diverted away from the first and second sur- 
faces 58.60 and sliding seal 54. When the valve 20 
is closing and control air flows from the second 
chamber 66 into the first chamber 52, control air 
contamination may settle onto the first and second 
surfaces 58,60 and sliding seal 54, however the 
chance of control air contamination settling onto 
the first and second surfaces 58.60 and stidmg seal 
54 is reduced because the control air contamina* 
tion passes through the valve 20 when the valve 20 
is closed. 

The Weed valve 20 may also be disposed on 
the underside of the gas turbine engine 10 in order 
to utilize gravity to Keep control air contamination 



first chamber 52 and settling onto the first and 
second surfaces 58,60 and sliding seal 54. and to 
keep bleed air contamination from settling onto the 
first and second surfaces 58.60 and sliding seal 54. 

5 Although the invention has been described 

above as being used to bleed the compressor 12 
of a gas turbine engine 10. the valve 20 may be 
used to bleed any compressed volume of fluid. 
Although the invention has been shown and 

70 described with respect to a particular embodiment 
thereof, it should be understood by those skiOed in 
the art that the foregoing and various other 
changes, omissions, and additions in the form and 
detail thereof may be made therein without depart- 

75 ing from the spirit and scope of the Invention. 

Claims 

1. A bleed valve for a compressed volume char- 
so acterized by: 

a housing coupled to an annular central 
support; 

a reciprocating sliding element having a 
circular head joined to an annular wall; 
25 an annular first chamber defined by said 

wall, said head, and said central support 

a means for sealing said first chamber; 

an annular second chamber defined by 
said central support and said housing; 
30 a means for sealing said second chamber; 

an opening connecting said first chamber 
in fluid communication to said second cham- 
ber; 

a first bore through said housing connect- 
as ing said second chamber In fluid communica- 
tion to a source of control sin 

a second bore through said housing con- 
necting said second chamber in fluid commu- 
nication to ambient afn 
40 a primary metering orifice within said first 

bore; and 

a secondary metering orifice within said 
second bore. 

45 2. The bleed valve as recited in claim 1 wherein: 
said central support is further defined by a 
circular platform joined to an annular branch 
having an annular end; 

said housing is further defined by a cylirv 
so drical body joined to a circular base with first 
and second annular partitions protruding from 
said base; and 

said second chamber is further defined by 
said first partition, said platform, said second 
55 partition, and said base. 



& The bleed valve as recited in claim 1 or 2 
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said centra) support Is further defined by a 
circular platform joined to an annular branch 
having an annular end, said annular end of 
said central support having a first cylindrical 
surface facing radially outward with respect to s 
the reciprocating axis; and 

said annular wall of said sliding element is 
further defined by a second cylindrical surface 
facing racfiaDy inward with respect to the recip- 
rocating axis, said second surface of said wall io 
abutting said first surface of said end. 
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FIG. 2 
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